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Abstract: Rosa roxbunghii vinegar was prepared by mixed bacteria immobilized fermentation or traditional
fermentation using Rosa roxbunghii juice as the test material. The functional components, antioxidant activities and aroma
components of the initial Rosa roxbunghii juice (CLYZ), Rosa roxbunghii vinegar prepared by mixed bacteria immobilized
fermentation (GDHFJ) and Rosa roxbunghii vinegar prepared by traditional fermentation (CTFJ) were compared and
analyzed. The results showed that compared with CLYZ, the contents of vitamin C, total flavonoids, total triterpenoids
and total phenols in GDHFJ decreased by 8.77%, 1.52%, 24.88% and 4.47%, respectively, whilst these contents of CTFJ
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decreased by 27.82%, 22.77%, 45.27% and 35.87%, respectively, with a greater loss occurring with CTFJ. The activities
of DPPH, -OH and SOD were in the order of GDHFJ>CLYZ>CTFJ. Compared with CLYZ, the activities of DPPH, -OH

and SOD increased in GDHFJ, whilst these activities of CTFJ decreased. Also, 73, 103 and 62 volatile components were

identified in GDHFJ, CTFJ and CLYZ, respectively, indicating that the flavor of Rosa roxbunghii juice became richer after

fermentation. The highest content in CLYZ was alcohol, whilst the highest content in GDHFJ or CTFJ was acid, followed
by alcohol. The number of the key flavor compounds in GDHFJ, CTFJ and CLYZ were 21, 26 and 9, respectively, with 4

being the common key flavor compounds (nonanal, isoamyl acetate, phenethyl alcohol and isoamyl alcohol), The PCA-X

analysis showed that the distance between GDHFJ and CLYZ was smaller than that between CTFJ and CLYZ, indicating that

the difference in flavor components between GDHFJ and CLYZ were smaller. Conclusion: The analysis results of functional

components, antioxidant activity and flavor substances showed that the efficacy, antioxidant activity and flavor of the initial

Rosa roxbunghii juice can be better maintained by GDHFJ.
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EINT 46 Bl 4 FRFD 1 B, SRR A7 R IR R
o R EIN Y TR ERR. BRI ; CLYZ 4%
KRS & B 2R, N 11.75 mg/L, GDHFJ
HE R M S R R RS WS, k. IRk,
Iy 5 76.82. 1924, 17.69. 8.64 mg/L, CTFJ rf 4%
KA & BRI R . BRE, 50N
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Table 1 Determination of volatile components for CLYZ, GDHFJ and CTFJ

4&/(mg/L)
55 REHAmn ALk MEX AFE ORI
CTFJ CLYZ GDHFJ
1 4.96 TBR ¥ B C;H,0, 74 526  1.20£0.39 — 0.56 £0.16
2 5.95 LR T Bs C,H;0, 88 612 29.64+£5.16 0.15£0.04 3.93+1.21
3 8.21 LB 7 B CH,0, 102 712 0.12%0.05 — —
4 9.70 7T B LB C.H,,0, 116 756  0.08 £0.01 — —
5 9.77 TEAY T B C¢H,,0, 116 760 — — 0.10£0.04
6 10.24 LT B C¢H,,0, 116 772 0.30£0.02 0.01£0.01 0.20+£0.02
7 11.93 SUBL 2B CH O, 118 815 0574025 — —
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338

&R
4% /(mg/L)
A5 PR B A /min 1o th 4 AR 2FXN H#TFE RI
CTFJ CLYZ GDHFJ
8 13.48 LB /% B CH,0, 130 849 — 0.06 +0.01 —
9 13.49 2- FIAT B LAY CH,0, 130 849 0.34+0.21 — —
10 13.64 F R CBS CH,0, 130 853 0.76+0.31 — —
11 14.74 TR /% s CH,0, 130 876 237+0.12 0.02+0.01 0.59+0.18
12 14.87 2- FA TR B CH,0, 130 879 0.79+0.04 0.01+0.01 0.26+0.08
13 16.97 7- THBE C,H,0, 86 916  0.05=0.01 — 0.04 +0.01
14 19.35 2- A4 3-FHATERCE CH,O, 146 975 0.13+0.03 — 0.09 +0.03
15 20.88 T B AR s CHO; 140 995 — — 0.11 £0.04
16 21.30 (E)-3- Tk TBg CH,0, 142 1006 0.11%0.01 — —
17 21.38 B et B B CH,0, 142 1006 0.12+0.04 — 0.19 % 0.06
18 23.90 HRBR LB CHO; 140 1047 0.07+0.02 — 0.03+0.01
19 24.10 DL2- #4 4 FHRFRCE CH,0, 160 1060 0.11=0.03 — 0.04 +0.01
20 26.19 SRR S KBS C,Hy,O, 172 1104 0.07+0.01 — —
21 27.40 F LT B CH,O, 158 1126 1.22+0.13 — —
22 29.24 2- WA T R F B Y CHyO, 172 1158 0.56+0.02 0.70+0.02 0.65+0.09
23 29.60 A CH,0, 150 1164 0.31+0.06 — 0.18 +0.04
24 29.93 K H B LB CH,0, 150 1172 3.39+034 0.02+0.01 —
25 30.20 T B =B CH,,0, 174 1181 1.22+0.11 — 1.17 £0.30
26 30.99 F LB CHyO, 172 1196 595+0.11 — —
27 31.21 KA R F B C:H;0, 152 1192 0.61+0.06 — —
28 31.70 B B4 F i CoH,0, 172 1210 0.10=0.01 — —
29 33.46 K LB TB CoH,0, 164 1247 0.220.02 — 0.02 % 0.00
30 34.07 LER L C,H,0, 164 1258 1.53+0.11 — 0.45 % 0.06
31 34.81 KA B T g CH,0; 166 1270 0.01+0.01 — —
32 35.66 L8 Thg C,H,0, 186 1295 0.04=0.01 — —
33 36.31 T E X C,H,0, 186 1309 0.05=0.01 — —
34 36.94 B g C,H,0, 186 1326 0.16=0.02 — —
35 37.98 FEF T B C,H,0, 200 1348 0.02+0.01 — —
36 38.27 3- KA T C,H,0, 178 1353 0.02+0.01 — —
37 40.13 AR LS C,H,,0, 200 1396 3.34%0.56 0.03=0.02 0.01=0.01
38 41.56 3- FATATMCAR C,H,0, 216 1436 0.01+0.01 — —
39 42.17 KBRS R E C,H,O, 192 1439 0.03+0.01 — —
40 4227 F RS R B C,;HxO, 214 1446 0.12+0.03 — —
41 42.40 A F B8R S7 XBS CHyxO, 214 1449 0.05+0.01 — —
42 43.40 7 A B TS C,H,0, 176 1464 0.08+0.03 — 0.01 %0.00
43 45.49 A AL T B C,H, 0, 214 1526 0.08=0.02 — —
44 46.33 RBRF T B C.H,0, 228 1546 0.03=0.01 — —
45 48.25 P ALER T B8 C,HyO, 228 1594 137+045 0.01+0.01 0.01+0.00
46 49.91 BB RS CiHyO, 242 1645 0.12+0.04 — —
47 51.95 A F ek i PR B CiH,,0, 242 1725 0.01%0.01 — —
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4% /(mg/L)
J5  PREEF1E) /min ot 4 AR 2T 4FF RI
CTFJ CLYZ GDHFJ
48 53.36 + w9 B T CH;,0, 256 1793 0.14%0.05 — —
49 54.27 F A BR X Bl C,;H,0, 270 1845 0.06*0.01 — —
50 54.48 Fi -2- R TBEE CH,,0, 248 1851 0.03%0.01 — —
51 55.05 + A8 CES C,;H,0, 270 1894 0.01+0.01 — —
52 55.25 (@)-9- ;E;;Zﬁé‘;@g /% CHy,0, 268 1899 0.02+0.01 — —
53 55.53 AZ AR B T g c,;ﬁ;oz 270 1926 0.070.03 0.01+001 0.01+0.00
54 56.20 IR -9- + AR LB CHyu,O, 282 1976 0.24+0.09 — —
55 56.45 AFARBR T BE CH, O, 284 1993 1.03+£0.38 0.01+0.01 0.01+0.00
56 57.65 + L kR B T C,HyO, 298 2092 0.01+0.01 — —
57 57.72 I B F B C,Hy,0, 294 2093 0.05+0.02 — —
58 57.81 I R T Bg CH;,0, 292 2099 0.04+0.02 — —
59 58.44 I 8% g CypHy0, 308 2160 0.78+0.36 0.01+0.01 —
60 58.48 h B L Bs CypHiO, 310 2168 0.29+0.10 0.01+0.01 —
61 58.53 I fRBR CBS CyHy,0, 306 2169 0.52+0.22 0.01+0.01 —
62 58.71 + B T CyH,O, 312 2195 0.09+0.04 — —
63 59.24 16- B /R B CyH,0, 326 2263 0.03=0.01 — —
BEkeE (&) 60.84 1.05 8.64

1 4.49 LB c;ﬁ';o 46 427 61634232 10.00+1.84 8.21+0.86
2 5.24 I A B C;H,;0 60 556 0.47+0.62 — —

3 6.19 FTH CH,0 74 624 0.94+022 0.13+0.03 0.38=0.14
4 7.82 2- RBE C4H,,0 88 703 — 0.02+0.00 0.70 =0.28
5 8.89 5 R B C4H,,0 88 736 538*1.14 033+0.01 2.16=*1.11
6 9.01 2- FHATES C;H,,0 88 739 224+040 0.23+0.01 1.41=0.50
7 10.93 23- T =B CH,,0, 90 788 0.50 £ 0.36 — 0.48 +0.23
8 11.44 (2R3R)-(-)-2,3- T=B CH,0, 90 — 027001 — 0.12 +0.05
9 13.88 (2)-3- TH -1- B2 CH,0 100 857 — 0.16 +0.00 1.22 *0.60
10 14.46 ETE CHL,O 102 868 0.06+0.01 0.04+0.00 0.09*0.05
11 15.96 2- B CH,0 116 900 — 0.33£0.02 0.08*0.03
12 22.66 2- LATE CH O 130 1030 — — 0.03 £0.01
13 23.14 XV C,H0 108 1036 0.22+0.05 — 0.18 £0.01
14 24.76 FEE CH O 130 1070 0.10+0.01 — 0.05 = 0.04
15 26.28 FAEEE CoHiO 154 1099 0.05+0.01 0.11+0.01 —

16 26.33 2- F 3B CH,O 144 1102 — — 0.09 £0.03
17 27.18 RTEg CH,O 122 1116 7.49+124 0.10%0.03 3.75%0.36
18 29.81 1- £8 CH,O 144 1173 0.11%0.02 — —

19 30.35 4- M BE CoHO 154 1177 — 0.04 = 0.00 —
20 31.02 o- i R CoHO 154 1189 — 0.10 £0.03 —

21 33.37 (2)-3,7- f};ﬁ‘iﬁ;ﬁ' F= C,H,:0 154 1240 — 0.04+0.01 0.01+0.00
22 47.24 Pt AR B cl-s'f{';(,o 222 1544 003001 0.01+0.00 —
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4% /(mg/L)
A5 PR B A /min 1ot 4 AR 2FXN #TFE RI
CTFJ CLYZ GDHFJ
23 49.72 [ R 18/ R MEEE CH,O 222 1617 0.05+0.02 — —
24 50.00 y- et BE CsH, O 222 1631 — 0.07+0.01 0.25%0.01
25 50.66 o- Hert Bf CsH, O 222 1653 — 0.05%0.00 0.04 % 0.00
BREE (&) 79.53 11.75 19.24
o 6.82 B B8R C;I;I:Oz 60 610 98.75+3.95 021+0.09 69.25+2.47
2 10.07 FT B C,H;0, 88 765 0.32+0.11 — 0.28 +0.04
3 13.88 F R CH, 0, 102 850 1.29+0.16 — 1.35+0.41
4 14.25 2- FATE CH,0, 102 861 0.40+0.04 — 0.48 + 0.06
5 20.60 T CH,0, 116 990 — — 0.26 £0.15
6 24.14 23- Th—_BE—B&  CH,O, 174 1078 — 0.39+0.04 —
7 30.39 F L CH,0, 144 1180 2.03+0.82 — 5.17+1.35
8 39.42 AERBR CoH,0, 172 1372 051+024 — 0.03 +0.03
BESZ (&) 103.29 0.60 76.82
o 4.76 7% 7 C:I-J-;O 58 487 — — 0.36£0.14
2 7.49 2- B C4H,,0 86 685 — 0.10+0.01 1.01%0.51
3 8.49 3-5k 2-TH C,H,0, 88 713 0.30£0.03 — 1.10+0.25
4 15.45 2- IR CH,,0 114 891 — 0.44 % 0.04 —
5 20.41 6- T -5- &M 2-81  CgH,0 126 986 — 0.12+0.01 —
6 24.30 4 ‘fiﬁ_’%ﬁ;{{éjg C.H,,0; 142 1057 — 0.51+0.09 0.10+0.02
7 24.74 R HA c-;ﬁéo 120 1066 — 0.10 % 0.01 —
8 28.61 4- EARF b AR B CH,0, 152 1145 — 0.03+0.01 —
9 36.76 4. 2 FHERRTER  CH,,0, 150 — — — 0.01 +0.00
10 42.65 et 2w R C,H,0 194 1453 0.03+0.01 0.01+0.00 0.02+0.01
11 53.44 & A BF) CsH,0 218 1809 — 0.01 0.00 —
& ez (&) 0.33 1.31 2.58
1 1557 ESA é;}ig 104 893 0.04+0.01 0.54+0.03 —
2 22.62 R CyoHyg 136 1031 0.06+0.01 — —
3 23.55 o- F ¥ CoHyg 136 1048 — 0.15+0.01 —
4 24.18 V- B C,oHys 136 1060 0.05+0.01 — —
5 36.12 S CyH,,O 194 1302 0.03+0.01 — —
6 41.70 T A K CsH,, 204 1419 — 0.01+0.00 0.01+0.01
7 43.13 I | s CsH,, 204 1454 0.01+0.01 0.01%0.00 —
8 44.33 V- AR CsH,, 204 1479 0.08+0.01 0.03+0.01 —
9 4451 B- EH CisH,, 204 1486 0.03+0.01 0.01+0.00 —
10 44.74 RAE CsH,, 204 1492 0.01+0.01 — —
11 45.84 A- AN C,sH,, 204 1524 0.07+0.02 0.05+0.02 —
12 46.76 - Z KA EH N CysHy 200 1542 0.01+0.01 0.01%0.00 —
13 46.90 WA E C,H,O, 208 1554 — 0.08+0.02 0.09+0.01
R EeE (&) 0.38 0.87 0.10

340




MREmBE Modern Food Science and Technology 2024, Vol.40, No.11

&R
4% /(mg/L)
J#5 PREE1E) /min Aot 4 AR TN 4FF RI
CTFJ CLYZ GDHFJ
1 12.88 B CsH,0, 96 833 0.30%0.09 033+0.03 1.53+0.32
2 19.17 ER S C,HO 106 962 0.48+0.09 0.08+0.03 0.37+0.07
3 23.54 E i CH,0 120 1045 0.10+0.03 — 0.06 +0.01
4 26.44 T CHO 142 1104 0.18+0.01 028+0.05 0.17+0.04
5 31.47 PSS CHyO 156 1206 — 0.08+0.02 0.23 +0.05
6 54.32 (4E§?jzll32§ ;’é‘?@ C,HyO 248 1847 — — 0.05 £ 0.02
mEAE (B 1.07 0.77 241
1 25.43 * F A ORE C-;ﬁ-go 108 1077 — — 0.04 £0.02
2 29.99 4- THAKE CH, O 122 1169 — — 13.43+2.32
3 31.13 2- FAK 4- FARE  CH,,O, 138 1193 — — 3.48+0.63
4 35.17 4- TH 2- FEAERE  CH,0, 152 1282 0.28%0.04 — 0.72 = 0.05
5 38.76 T A By CoH,0, 164 1358 0.88+0.18 — 0.02 +0.00
6 40.64 FAT A C,H,0, 178 1403 — 0.07 £0.01 —
BEeE (&) 1.16 0.07 17.69
1 26.11 +—% c-;;ﬁm 156 1100 — 0.02 +0.00 —
2 48.45 EHA C¢Hg 254 1800 — — 0.01 = 0.00
3 55.11 E AU CoHy 268 1900 — 0.01 +0.00 —
4 57.69 E=A 8 C,H,, 206 2100 — 0.01 = 0.00 —
wiREes (&) 0.00 0.03 0.01
1 4.90 R C-;ﬁ;s &2 520 — 0.19+0.02 0.51+0.12
2 10.08 R C,Hg 92 763 — 0.03 +0.01 —
3 16.66 2- LB K CHO, 110 911 — 0.03+0.01 0.04+0.03
4 18.83 L123-mFRIRTH  CHy 140 958 — 0.02 = 0.00 —
5 22.42 4- FARAEFTR CH,, 134 1025 0.08+0.03 — —
6 25.54 2-(vkvh -2- AT )k CH;O, 148 1090 — — 0.03 +0.00
7 30.76 A C,oHy 128 1182 0.77+0.09 — 0.52 +0.35
8 36.05 2- FHRA C,Hy, 142 1297 0.15+0.03 0.01%+0.00 0.010.00
9 36.86 1- FRR C,H, 142 1307 0.05+0.01 — 0.02 +0.00
rekxes (&) 1.06 0.27 1.13
Er =7 kAR,

233 BEERYOAVYHT

OAV & ¥ KM 2H 73 Bk FE 5 TRy A 1 BU AL
H M OAV =1 B, 3R B I B Ak Xk B A
ik, AR EY; 0.1< 0AV <1, UiHIZY
B AR KRB AE L, B T AR A &
s OAV << 0.1, i B4 o %o i Ak KUK TG 2 35 52
W, 52 NTEE MR AT, WiE 2 fis, CLYZ.
GDHFJ Al CTFJ H G B 5 K V) i 4L 36 B, I
W CLYZ. GDHFIJ Al CTFJ [ 5% 8 X\ Bk 1k & 9 4%
N9 21, 26 Bl B T ORE W B BRE ML EY,

CLYZ MR BRI S A . TR, i
BE. KOG CRRFINEE. 2- BEEE. KOBE. 7
% BE. 6- H O -5- PE M -2- B, GDHFJ 5 CLYZ
A (1 B KRS 6 B, 2 il — F A
Tl LR IRHES. 2- REE. WO, SRR
CTFJ 5 CLYZ A M CB R EWH 6 Fi, 4>
BTl SR, KM CRFIREE. 2K OB,
S 0B . CLYZ. GDHFJ f CTFJ 3t i) 5% 5 Xk
e 4, alE TR, LRI 7K 8.
S I o
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% 2 CLYZ. GDHFJFICTFJRIOAVS
Table 2 OAV analysis of CLYZ, GDHFJ and CTFJ

A5 Ao th 4 AR B{&/(mg/kg) oAV
CTF]J CLYZ GDHFJ
1 B TBs 7.5 3.95 0.02 0.52
2 FTE B 0.000 1 870.00 — —
3 2- WATERTE  0.004~0.007  86.00~49.14 — —
4 F R EL L BS 0.000 2 3 780.00 — —
5 LB S 5, B 0.003 790.00 6.33 198.00
6 LB et B B 0.012 1 9.84 — 15.37
7 F B Bg 0.5 2.43 — —
8 N 0.1 3.12 — 1.81
9 ES ¥ 0.1~1.0 0.22~2.23 — 0.02~0.23
10 LB UBg 0.02 76.35 — 22.50
11 3- XA LB 0.001 6 12.50 — —
12 M AR BR L BS 0.000 06 1366.67 — 166.67
13 P AL B8 L BS 0.33 4.16 0.03 0.02
14 LB 53 1.16 0.19 0.16
15 5 5B 0.25 21.50 1.33 8.64
16 (Z)-3- THr -1- B2 0.4 — 0.40 3.06
17 2- B 0.1 — 3.34 0.810
18 FAEEE 0.001 5 36.00 74.00 —
19 KB 0.045 166.33 2.22 83.27
20 1- L8 0.002 55.50 — —
21 B ER 6 16.46 0.04 11.54
22 ¥ 5 0.41 — 1.03
23 2- &R 0.4 — 0.25 2.51
24 6- ¥ -5 Fhh -2- B 0.1~1 — 0.12~1.22 —
25 ot A R BR 0.01~0.1 0.34~3.40 0.07~0.70 0.15~1.50
26 W AR 0.002 — 94.00 256.00
27 F-3 0.05 15.48 — 10.30
28 xR By 0.002 — — 19.00
29 4- TH KRBy 0.13 — — 103.33
30 4- TR - el REy 0.03 — — 116.10
31 T A8 0.001 880.00 — 15.00
32 ES& 0.022 1.96 24.50 —
33 R W 0.034 1.65 — —
34 S 0.3 1.61 0.28 1.23
35 EN] S 0.009 11.00 — 6.44
36 ESiS 0.003 5 51.43 79.43 48.57
Er = R ACRBMER A TP, A FARGIH OAV XK TET 1 69 RAM R
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234 FERMBRHPCA-XHH

FH Simca 14.1 %} CLYZ. GDHFJ f1 CTFJ # 1T
TG (PCA-XD, S5 R U&7 fizs, Hotelling
BRI RFE AT 95% BAEIXE N, 25— s f
5 FE RS T 2 TR 73 0N 63.80% A 28.70%,
Lt 7 Z Tk IA B 92.50%, X B GE 7S
J2 Wt CLYZ. GDHFJ fl CTFJ [ K45 4E . 7E PCA
ST, RS IR R R ARER E RN, BEEA
REFPHED, WFEARE. BHERKE,
CLYZ. GDHFJ f1 CTFJ 73 B A [F (1) G BR, 156 0
AT R R R R i 2 57 s MR BSR R,
GDHFJ 5 CLYZ R &/ CTFI 5 CLYZ HIFE 5,
UiRH GDHFJ 5 CLYZ [R5 22 7 5 /N o

MI(PCA-X) R2X[1]=0.638
20 + R2X[2]=0.287
IS+ Elipsc: Holelling's
10+ GDHFIJ-1o T2 (95%)
st GDHFJ-38 GDHFJ-2
g 0 1 o G‘;FDF(;:?FJ 2
-5t GLYZ—S;YZ- GTFJ-1 )
-10 - GLYZ-3
-15¢+
20+
— 5 1 1 1 1 1 1
-40 -30 20 -10 0 10 20 30

7 CLYZ. GDHFJ #n CTFJ BY#EER MR 4> PCA-X 2%
Fig.7 Volatile components of CLYZ, GDHFJ and CTFJ
were analyzed by PCA-X
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